
. r  

Final Report o f  t h e  Governor's 
Rocky F1 ats Sci enti f i  c Panel 

on Monl tor i  ng Systems 

September 1990 

Submi t t e d  t o  
Governor Romer 

The U.S. Department o f  Energy 
The  Colorado Department of Health 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY 

1.0 INTROOUCTION 

2.0 RECOMMENDATIONS 

2.1 General Recommendations 
2.2 
2.3 Meteorological Monitoring 
2 . 4  Ground and Surface Water 
2.5 Soi 1 and Vegetation Moni toring 
2.6 Needed Research Projects 

Q u a l i t y  Assurance/Qual i t y  Control 

3 .O APPENDICES 

3.1 Executive Order Creati ng the Rocky F1 ats  Sci enti fi c 

3.2 Panel s Members and Thei r Credenti a1 s 
3.3 Panel's September 21, 1989, Preliminary Recommendations 
3 . 4  

Panel on Moni tor i  ng Sys terns 

Maps Indi ca t i  ng Various Moni t o r i  ng Sampl e Locations 

3.4 .1  Location of RFP and Locations of Ambient Off-Site  
Air Monitors 

3.4 .2  RFP Regi onal Meteorol ogi cal Moni tor i  ng Network 
3.4.3 Location o f  On-site and Perimeter Ambient Air 

Samplers 
3 .4 .4  Holding Ponds and Liquid Eff luent 
3.4.5 Surface Hater and Sediment Sampling Locations 
3.4.5 Ground Water Monitoring We1 1 Locations 
3.4.6 Surface Soi 1 Sampling Sectors 

3.5 
3.6 
3.7 

3 . 9  
3.10 
3.11 
3.12 

3.8 

Suggested Monitoring Report Format 
Suggested Reporting Formats and Indice Development 
Radi a t i  on Primer 
ASCOT Letter  from Governor Romer t o  Secretary Watkins 
EG&G Responses t o  September 21, 1989,  l e t t e r  
CDH Current Water Monitoring Program 
Rocky Fla ts  P1 ant Current Water Monitoring Program 
References 

4.0 ATTACHMENTS 

4.1 Air Committee Report 
4.2  Water Committee Report 
4.3 Radiation Comrni t t e e  Report 



EXECUTIVE SUMMARY 

On J u l y  7, 1989 ,  Governor Romer created t h e  Rocky Flats  S c i e n t i f i c  
Panel on Monitoring Systems t o  study t h e  exis t ing environmental 
monitoring systems in place around t h e  Rocky F la ts  Plant ( R F P ) .  

Ai r ,  radiat ion,  and water cornmi ttees were established t o  investigate 
the adequacy of monitoring systems a t  the RFP and t o  recommend any 
necessary changes. Each committee ass i s ted  the f u l l  panel in 
understanding and interpreting information from thei r respective 
areas o f  expertise.  Representatives from the Colorado Department of 
Health (CDH), the Rocky Flats  f a c i l i t y ,  the Environmental Protection 
Agency, local governments , and i nterested c i t i z e n s  provided Val uabl e 
ass i s tance  to  the panel. 

The panel determined that  monitoring a c t i v i t i e s  a t  the Rocky Flats  
Plant  can be improved with a number o f  additions and modifications. 
A major f i n d i n g  o f  the panel was the need f o r  a complete 
environmental information system f o r  the Rocky Flats  Plant. 
Currently,  there i s  no overall purpose behind the great  amount of 
data produced by the f a c i l i t y  and how i t  i s  t o  be used in  
corre la t ion  with the rnoni toring systems. 

He1 1-defined and documented procedures for  computerizi ng the  data, 
reporting the result ing information, and using t h i s  fnformation i n  
management decisions are essent ia l  in order t o  ensure "adequate" 
monitoring a t  this  f a c i l i t y .  

The panel i s  also concerned about the lack o f  information exchange 
between various interested p a r t i e s .  A computerized system should be 

' developed that  wil l  allow for t imely,  accurate and easy exchange of 
information between the plant,  the Colorado Department o f  Heal th ,  
the Environmental Protection Agency and local  governments. Data 
management a c t i v i t i e s  would be great ly  aided by computerization. 
Because the monitoring data are too complex to  be examined by eye, 
i t  requires mathematical and s t a t i  s t i  ca l  treatment, graph! cal 
display ,  and computer ass is ted analysis .  In order for  t h i s  
information t o  be better  understood, a l l  data f o r  the plant should 
be presented using a standard reporting protocol.  This would a1 low 
data from di f ferent  time periods as well as sources t o  b e  readily 
compared. 

Additional l y ,  a comprehensive, integrated qual i ty  assurance/ quality 
control cQA/QC> plan needs t o  be developed and implemented. The 
panel believes that  t h e  most important aspect  o f  a monitoring system 
is a QA/QC program performed by the Rocky f l a t s  Plant contractor 
that  can be  independently audited. CDH, RFP, and local governments 
should work together t o  standardize t h e  measuring and tes t ing  
protocols t o  allow f o r  comparison of data. 



While there appears t o  be adequate planning for emergencies, a 
better plan for  response to unplanned non-emergency events i s  
needed. For example, when water must be released", from the ponds at 
the plant, an adequate response plan will allow for the immediate 
notification of all potentially affected enti ties and a timely 
decision on what actions need t o  be taken. 

The panel i s  concerned about the actual s ize o f  the particles to  
which plutonium becomes attached and how these particles may be 
transported across the plant boundary. He recommend that a 
large-parti cl e sampler program be establi shed to better characterize 
pl utoni urn pathways. Additional l y ,  there i s a need to characteri se 
the way parti cul ates are transported across the plant boundary. 

Due to  changes in environmental conditions at the plant as well as 
changes in potential contamination caused by construction and 
cleanup acti vi t i  es,  the panel recommends that a mobi 1 e sampl i ng van 
program be established. This would allow monitoring to take place 
where fixed monitoring does not exlst. 

Interpretation of ground water sampling data is hampered by t h e  
presense of a number of wells without proper documentation on their 
construction. The data obtained from these wells are of limited 
value. These wells should be discontinued from the monitoring plan. 

More accurate soi 1 pl utoni um i sop1 eths should be drawn. Before 
proceeding with further sampling, it i s  important t o  determine i f  
enough data may be available from the Colorado Department of Health 
and other sources. 

If Tt can be determined that the Rocky Flats Plant uses principally 
depl eted urani urn, i t would be benefi ci a1 t o  report the U-234/U-238 
ratio for uranium analysis. This would help in understanding the 
amount of uranium in the environment due to plant activities vs. 
urani u.m concentrations occuri ng natural ly. 

In order to address public concerns, a one-time analysis of forage 
and foodstuffs raised in the vicinity of  the RFP should be 
conducted. Additionally, periodic sampling of the nearest 
down-gradi e n t  we1 1 s should be conducted. The results of these 
studies should be compared with background levels o f  contamination 
to determine the source of  any pollutants that are detected. 

There are a number of research projects that w i l l  aid in the 
development of improved monitoring systems. The panel has requested 
that the ASCOT (Atmospheri c Studi es in Complex Terrain) program 
conduct research in the Front Range area of Colorado and we have 
been informed that the ASCOT program will move to Colorado in F i s c a l  
Year 1991. T h i s  program should greatly improve the understanding of 
meteorological flow and pollutant dispersion around the RFP. T h e  
panel also supports continued development of the TRAC (Terrain 
Responsive Atmospheric Code) model so that  it can be used as a 
prognostic model to provide short range forecasts of pollutant 
dispersion. 



The panel believes that  i t  has ident i f ied the most c r i t i c a l  
monitoring needs and made i t s  b e s t  ef fo r t  t o  outl ine cost-effective 
management s trategies  in t h e  areas of sampling, measurement and data 
ana lys i s .  S t i l l ,  i t  i s  not possible t o  ant ic ipate  a l l  of t h e  
potential  hazards posed t o  community health and sa fe ty .  Excel  1 e n t  
monitoring systems have great potential f o r  detecting environmental 
contaminants, b u t  cannot guarantee public health and safety. 

All panel members support t h e  recommendations in the f u l l  report. 
Each of the  three attached committee reports represent separate 
de l i  berations by individual committees and have not been f u l l y  
reviewed o r  endorsed by the panel. 

The recommendations of the panel are  based on information provided 
to  i t  for a limited period o f  time. The panel bel ieves.  though, 
that the success of a monitoring system depends on a continuous 
review process t o  ensure that  the system i s  responsive t o  changing 
technologi es and conditions. 

The recommendations of  the panel are not intended t o  endorse or 
exclude . any part icular  process, company o r  individual . The panel 
recognizes that b e s t  state-of-the-art technology i s continual ly 
devel opi ng and i mprovi ng . 



1.0 INTRODUCTION 

Public concern about the health e f f e c t s  o f  l i v i n g  near the Rocky 
f l a t s  Plant  has been present f o r  several decades. The pr incipal  
focus of t h i s  conc2rn has general ly  been rad ioac t iv i ty  i n  e f f l u e n t  
from the p lan t .  Reports of r a d i o a c t i v i t y  i n  public water suppl ies ,  
s o i l s  surrounding the  p l a n t ,  and i n  the a i r  have led t o  fears  f o r  
the  heal th  of nearby res idents .  In addi t ion ,  many o ther  
envi ronmental pol 1 u tants  a r e  associated w i t h  indus t r ia l  production, 
and  people a r e  concerned when intense media a t t e n t i o n  is given t o  
poss ib le  low-level, long-term e f f e c t s  of many of these mater ia ls .  

The Rocky F l a t s  Plant uses many chemical compounds i n  i t s  production 
processes.  Some of  these  compounds have been ident i f ied  as heal th  
hazards,  ei  t h e r  through d i  rect  observation of t h e i r  a f f e c t s  on 
humans or as extrapolat ions from t h e i r  a f f e c t s  on laboratory 
animals. I f  s i g n i f i c a n t  q u a n t i t i e s  o f  e i t h e r  radionuclides o r  
industr ia l  chemical contaminants escape from the plant ,  i t  i s  
e s s e n t i a l  t ha t  monitoring systems a r e  i n  place and t h a t  those 
systems a r e  designed and operated i n  such a manner t h a t  they are 
capabl e of detect ing t h e  pol 1 u tants  * quantifying them, and providing 
appropr ia te  warnings of the  poten t ia l  for human exposure. 

Information presented t o  the public w i t h  regard t o  the  Rocky F la t s  
Plant  e f f luents  must be accurate ,  credible and understandable. 
Appropriate envi  ronmental monitoring can provide t h i  s information. 
I n t e r p r e t a t i o n  of envi ronmental data by a credi b l  e agency i s  a l  so 
c r i t i c a l .  Hithout such i n t e r p r e t a t i o n ,  the public i s  l e f t  t o  i n f e r  
t ha t  any chemical or  radionuclide re lease  from a c t i v i t i e s  a t  Rocky 
Flats represents  a p o t e n t i a l l y  ser ious  hazard t o  human health and 
the envi ronment . 
To a s s i s t  i n  assessing t h e  quality o f  monitoring systems a t  the 
Rocky F l a t s  Plant  (monitoring programs a r e  operated by the Rocky 
F1 ats P1 ant, the Colorado Department of  Heal t h ,  and  associated 
c i  t i  es> , Governor Roy Romer establ  i shed the Rocky F1 a t s  Sci en t i  f i  c 
Panel on Monitoring Systems. The panel ,  a f t e r  receiving i t s  charge 
from the  Governor, es tabl ished the following object ive:  

"TO determine whether or not curren t  and proposed 
moni t o r i  ng systems are adequate to  d e t e c t  re1 ease, 
d i s t r i b u t i o n  and concentrations of materials  in  amounts 
recognized as hazardous t o  human h e a l t h ,  and i f  the 
information has been col lected i n  a condition s u i t a b l e  
for a n a l y s i s ,  model i ng and i n t e r p r e t a t i o n ,  and t o  
recommend correct ions as necessary." 



Air ,  radia t ion ,  and water committees were established to  investigate 
the adequacy of monitoring systems a t  the Rocky Flats  Plant and t o  
recommend any necessary changes. Each comrni t t e e  was responsible for 
a s s i s t i n g  the f u l l  panel in understanding and interpreting 
information from t h e i r  respective areas of expertise.  Panel members 
represent a wide variety of expertise and experience. A l i s t  of 
panel members and t h e i r  credentials i s  presented i n  Appendix 3 .2 .  

This  study was l imited in scope t o  the s p e c i f i c  subjects  outlined in 
the charge t o  the panel. The review o f  measurement capabi l i t i es  and 
ob jec t ives  were 1 imi t e d  to  those related t o  commcni ty health and 
safety  and s p e c i f i c a l l y  excluded plant worker health and safety .  

The panel had no power o f  subpoena and depended ent i re ly  on what 
others chose t o  r e l a t e  or show. It  was unable t o  independently 
check the veraci ty  o f  mast facts,  data, procedures or assert ions ,  
whether provided verbally or in writing. In most instances,  i t  
received excel 1 ent cooperation from employees of Rockwell 
In ternat iona l ,  EG&G, the Department o f  Energy, the Environmental 
Protection Agency, t h e  Colorado Department of Health, local 
government o f f i c i a l s ,  in teres t  group members, and c i t izens .  A l l  
panel meetings were open to the public and comments were sought and 
consi dered. Informati on was provi ded t o  the panel when teques ted,  
but i t  was often raw data in a form not readi ly  sui ted t o  analysis 
and review. 

The Panel bel ieves  that i t  has ident i f ied the most c r i t i c a l  
monitoring needs and made i t s  best e f f o r t  t o  out l ine  cost -ef fect ive  
management s t ra teg i  es in the areas of sampling, measurement, data 
analysis .  Still, i t  i s  never possible t o  ant ic ipate  all o f  t h e  
potential  hazards posed t o  community health and safety.  Excel l e n t  
moni tori ng systems have great potential for  detecting envi ronmental 
contaminants, b u t  cannot guarantee community health and safety .  
Monitoring i s  not i n t e n d e d  t o  provide protect ion,  and no amount o f  
monitoring provides protection from t h e  possible occurrence o f  acute 
episodes, such as f i r e s ,  explosions, accidents,  tornadoes, 
earthquakes, and sabotage. I f  f i r e s  or  other episodes occur, 
moni t o r i  ng systems can measure concentrations o f  re1 eases into the 
envi ronment. Such measurements wi 1 1  aid in  estimating the magnitude 
of potential  adverse e f f e c t s ,  potential pathways for  human exposure 
and help pro jec t  the eventual f a t e  o f  the  material .  

A further problem ar i ses  from t h e  imperfect s t a t e  of knowledge of 
the extent of hazard t o  various receptors of hazardous materials .  
Therefore, t h e  panel makes no representation as t o  what i s  safe or 
an acceptable level o f  hazard. 



2.0 RECOMMENDATIONS 

I t  i s  important to emphasize that the information presented here 
represents a simp1 i f icat ion  and consol idation o f  the three 
ind iv idual  committee reports and that the information contained i n  
these reports i s  not completely described i n  the following 
recommendations. The reader i s  r e f e r r e d  to individual cornmi ttee 
reports  f o r  additional information on specif ic  recommendations. 

2.1 GENERAL RECOMMENDATIONS 

1.  A total environmental infnrmation system f o r  the Rocky F l a t s  
Plant should be desianed and irnolemented. 

The panel examined ex i s t ing  documents for  a clear indicat ion o f  a 
rat ionale  for the design and operation o f  the current Rocky Flats 
Plant monitoring system. The panel had a d i f f i c u l t  time evaluating 
the design and operation o f  the monitoring system because of the 
d i f f i cu l ty  i n  f inding documentation on information goals. There 
does not seem to  be an overall  information purpose for the 
monitoring effort. There are defined objectives for the col lect ion 
o f  data, but  no objectives e x i s t  for  the transfer of these data into 
useful information. There are no we1 1-defined and documented 
procedures f o r  cornputerizi ng the data, reporting the resu l t ing  
i nformati an, or using the information i n  management 
decision-making. The State o f  Colorado, the Rocky Flats Plant and 
local governments should begin to develop a comprehensive monitoring 
information system. There are a number o f  considerations that must 
be taken into account when developing such a system. Deta i l s  on what 
needs t o  be considered when devel opi ng an "ideal " moni tor i  ng 
information system i s  included i n  the Hater Committee report. 

2. Commteritation for  a l l  information objectives i s  essent ia l ,  

The effectiveness o f  the monitoring program depends as much on data 
a v a i l a b i l i t y  as i t  does on the data qual ity.  The number o f  samples 
being analyzed from the plant and the number of chemical variables 
being determined on these samples i s  already large and i s  likely to  
grow rap id ly.  The data management task is too large to be  handled 
by paper documentation. A computerized data management system i s  
essential  to the eff icacy of the monitoring system. The data 
obtained i n  the monitoring a c t i v i t i e s  should be entered into a 
Computerized database as  quickly as  the data a r e  obtained, u s i n g  
d i r e c t  on-line data acquisition wherever poss ible.  



The database should a1 so include the quality control documentation 
generated by the qual i ty assurance and qual i t y  control (QA/QC) 
program. These qual i f y i  ng data should be co-resi dents wi th the 
monitoring measurements so  that data qual ity  judgments can be made 
qu ick ly  and e f f i c i e n t l y .  A centralized database should be designed 
to provide quick access o f  information to plant monitoring 
personnel, the Colorado Department o f  Health, and other state and 
municipal agencies. A t  a minimum, the near-term plan should enable 
i nd i v i dua l s  to acquire monitoring data i n  a magnetic image (tape o r  
diskette).  The data system should be capable o f  archiv ing a l l  o f  
the routine monitoring data and the qua l i t y  control documentation. 

I n  the long-term, it  may be necessary to  create a network connection 
(tel ecommuni cat ion 1 ink) between RFP and the Colorado Department o f  
Heal th. The e x i  s t i  ng reporting system (paper transmi t t a l  o f  tabu1 a r  
data) i s  not capable o f  supporting a timely and robust data ana ly s i s  
protocol. A data ana ly s i s  protocol should be- developed and 
implemented. The monitoring data are too complex t o  be examined by 
eye, they require mathematical and s t a t i s t i c a l  treatment, graphical 
di s p l a y ,  and computer-assi sted data analysi  s .  A t  present, the data 
are not being f u l l y  exploited for  the i r  information content because 
ne i ther  the Rocky F l a t s  Plant nor the Colorado Department o f  Health 
have computerized t he i r  evaluation o f  monitoring data. 

A Data Management Spec i a l i s t  may be needed to develop and manage the 
data system and t o  a s s i s t  i n  developing s t a t i s t i c a l  summaries and 
reports. The Data Management Spec i a l i s t  could prov ide  a useful 
ccrndui t for communi cation between the information suppl i ers and 
i nformati on users. 

3. A standard 'reoorti na Drotocol chould be develoaed, 
imDlernented and u t i l i zed  bv a l l  agencies that obtain data 
from the Rockv F l a t s  Plant. 

A standard report ing protocol for  a l l  information obtained from the 
Rocky Flats  P lant  should be developed and implemented. This would 
enable information t o  be more eas i l y  understood as w e l l  as allow fo r  
eas i e r  comparison o f  data presented by various agenci es.  
Envi ronmental moni to r i  ng programs for a1 1 agenci es responsi bl e for 
the Rocky F l a t s  Plant should be published i n  a s i ng l e  document 
su i tab le  f o r  pub l i c  use. Monitoring programs and data should be 
described i n  the same format using both tables  and t e x t  to assure 
the pub l i c  that a l l  potential pathways of human exposure are being 
adequately monitored. Examples o f  reporting formats are located i n  
Appendices 3.5 and 3.6 and are explained i n  the Water Committee 
Report. 



4 .  DOE should i n s t i t u te  an act ive Droqram f o r  model val idat ion. 

These models would include those used to estimate plutonium 
concentrations i n  environmental media due t o  routine releases from 
the plant,  resuspension o f  contaminated soils, and unusual events. 
Much o f  the model val idat ion e f fo r t  would center around atmospheric 
transport;  however, model s f o r  a1 1 transport o f  p l  utoni urn through 
the ecosystem should also be validated. 

5. Best state-of-the-art techniaues should be used f o r  
a1 1 moni tori na. 

There are many new state-of-the-art techniques that have been 
developed that would improve the veracity of the monitoring system. 
Some o f  these are discussed within the attached committee reports.  
However, since technology i s continual l y  being developed, review of 
new developments and appl icat ion o f  new technology should be a 
continuous process. 

6. Backsround radiat ion data should be f u l l  v characterized for a l l  
medi a surroundi nu the a1 ant. 

Addit ional  data should be obtained to  characterize not on ly  
background radfat ion 1 evel s but the variabi 1 i ty of these 1 evel s i n  
areas unaffected by the plant. I t  i s  important ta compare 
concentrations of  radionuclides measured i n  environmental media a t  
the p lant  s i te  w i  th  background rad ia t ion  1 evel s .  Background 
radiation comes from natural ly occurring radioact ive substances i n  
the s o i l ,  cosmic rag ia t ion  from outer space and from the fa l lout  
that has occurred from above ground test ing of nuclear weapons. 

7. A mass balance o f materials i n to  and out o f  the Rockv F l a b  
Plant should be compiled. 

In a large fabr icat ion f a c i l i t y  such as the Rocky F la t s  Plant, i t  i s  
d i f f i c u l t  t o  estimate with p rec i s ion  l ike ly  emissions i n to  the 
envi ronment. The potenti a1 f o r  r e 1  eases o f  toxic substances i nto 
the environment i s  g reat l y  affected by the manner i n  which these 
materials  are handled and processed. One conservative approach 
would be to  assume that  v i r t u a l l y  a l l  o f  the material used by the 
p l an t  each year i s  lost t o  the environment. Such an approach sets  
an upper limit on the maximum community exposure. This conservative 
approach may r e f l e c t  r e a l i t y  f o r  vo l a t i l e  species such as  carbon 
tetrachlor ide o r  1 ,1  ,1-trichloroethane. Conversely, t h i s  approach 
w i l l  l i k e l y  overestimate the potential f o r  releases i n to  the 
environment of such materi a1 s as beryl 1 i urn, the majori ty o f  which 
leaves the plant as f inished product .  



Because a materials balance approach i s  one way t o  identify 
hazardous materi a1 s used i n  suff ic ient  quanti t i  es t o  warrant 
at tent ion ' and, possibly,  monitoring, the  panel requested from Rocky 
F la ts  management a l i s t  o f  the 19 chemicals used i n  the l a rges t  
q u a n t i t i e s ,  as defined by a SARA III-Toxic Chemical L i s t .  The 
amounts used should not be confused with the amounts likely t o  have 
been re1 eased to  the environment. 

The l a r g e s t  amount o f  any tox ic  chemical reported t o  be used a t  
Rocky F l a t s  from the SARA I11 Lis t  i s  carbon tetrachlor ide  ( a  
degreasing agent). The SARA I11 Lis t  estimated that 130,000 pounds 
of carbon tetrachlor ide  are  released annually with 180,000 pounds 
being used annually. The 1 9 t h  most used chemical i s  toluene 
diisocyanate,  a polymer precursor with an annual reported use o f  
only 110 pounds. Beryllium and radioactive element use rates  were 
not disclosed t o  the panel f o r  security reasons. Nonetheless, these 
species are  being, and will continue to  be, monitored. 

From the Sara I11 L i s t  i t  was determined that the following 
non-radi oact i  ve speci es requi re moni tor i  ng i n ambi ent ai r. These 
are  beryl 1 ium, carbon tetrachloride and 1 ,1, l - t r i  chloroethane, 
oxides of  nitrogen ( N O ,  N02, "031, hydrogen fluaride, and methylene - 
c h l  ori de. 

-,!- f 8. A day -to-dav D lan f o r  the t imel y r p  ?Dons e t o  UnDlanned 
pol 1 utant re1 eases s hould bP mow f u l l y  develowd. 

An unplanned event i s  di f ferent  from an emergency event .  A decision 
has t o  be made in an unplanned event b u t  not i n  the same time frame 
as in an emergency situation.  An example o f  an unplanned event 
would be a decision -to re lease  water from the ponds a t  the Rocky 
Flats faci 1 i ty.  This requires that decisions be made expeditiously 
b u t  time i s  not as c r i t i c a l  as during an emergency e v e n t .  A formal 
plan will  ensure t h a t  a timely decision can be made on what actions 
need t o  be taken. 

9 .  The f e a s i b i l i t y  of develoDins indices needs t o  be studied. 

Indices ,  i f  properly developed, could be beneficial  i n  interpreting 
data obtained from the monitoring systems at  the Rocky Fla ts  
F a c i l i t y .  A n  indice is a form o f  measurement which would provide 
re la t iona l  indicators that  convey general environmental status t o  
management personnel and could be used t o  summarize t h i s  status t o  
the public .  The development o f  indices could enhance t h e  
credi bi 1 i t y  of the monitoring system by providing sensi t i  ve and 
understandable and accurate reports t o  the pub1  ic. Additional 
information on the development o f  indices i s  contained within the 
Hater Committee Report and in Appendix 3 . 6 .  



10. The U-234/U-238 r a t i o  should b e  r eao r t ed  for  uranium analysis .  

The type of  uranium used a t  the Rocky Flats  Plant i s  assumed t o  b e  
primarily depleted uranium. I f  t h i s  i s  the case, the i sotopic  r a t i o  
of U-234/U-238 for  t h e  Rocky Flats  Plant derived uranium would be 
s i g n i f i c a n t l y  l e s s  than 1 .0 ,  while the r a t i o  for  natural uranium i s  
c l o s e  t o  1.0.  Information regarding th is  r a t i o  may be important t o  
identify sources o f  uranium in the environment. I t  i s  very 
important that  t h e  public be informed properly w i t h  regard t o  
natural background concentrations o f  primordi a1 radi onucl ides and 
the vari abi 1 i t y  a1 ong the Front Range. 

1 1 .  Resources should be mad e avai 1 ab1 e for i n d e w n d e n t  research w. 
An example o f  independent research a t  the Rocky F la ts  Plant i s  the 
consortium that the Governor i s  assembling t o  deal with hazardous 
mater ia ls  management, minimization, environmental protection and 
r e s t o r a t i o n ,  and waste treatment. This e n t i t y  could be useful in 
managing and overseeing t h e  independent research funded f o r  DOE and 
others. 

The center  intends t o  have representation from pub1 i c  research 
univers i t i es  o f  the s t a t e  (CSM, CSU, and CUI, from community 
col 1 eges wi th training programs in waste management, from i ndustry, 
from the  Colorado Department o f  Health and others. Currently, the 
consortium i s  referred to  as the Colorado Center For Environmental 
Management, w i t h  a c t i v i t i e s  t o  be conducted a t  the Rocky F la ts  Plant 
and o ther  contaminated s i  t es  throughout Colorado. Thi s consorti  um 
i s  d e f i n i n g  i t s  miss'ion in the area o f  research and development, 
education and t ra ining and technical ass is tance  which will a s s i s t  in 
cl  @ani ng up contaminated s i te s  throughout Colorado including the 
Rocky F1 ats Faci 7 i t y .  

I t  i s  important that  there be broad Colorado participation in t h e  
consortiurn and center to  help restore  community confidence in the 
monitoring of environmental qual i t y ,  community health and worker 
sa fe ty .  T h i s  i s  an important Colorado a c t i v i t y ,  and i t  i s  not 
acceptable for  DOE t o  assert  that  a l l  needed research will  be done 
through i t s  national labs elsewhere. 



2 . 2  QUALITY ASSURANCE (QA) /QUALITY CONTROL (QC) 

12. A comrehensive. intesrated OA/OC alan should be develoapd and 
i m D l  emented. 

A comprehensive QA/QC program is an integral part o f  any monitoring 
system. There are  many improvements that could be made in the QA/QC 
programs involving t h e  monitoring systems a t  the Rocky F la ts  Plant. 
S p e c i f i c  information on additions and changes t o  the current QA/QC 
programs a t  the health department and the plant are contained within 
each individual committee report.  These should b e  applied t o  any 
e n t i t y  that  obtains sampling data for t h e  Rocky Flats  Plant Any 
QAIQC program must be compatible across agencies. CDH, RFP and 
1 oca1 governments should work t o  standardi t e  the measuri ng and 
tes t ing  protocols t o  allow. for  comparison of data. The QA/QC plan 
should be revi ewed annual ly  and updated whenever the morii toring 
program,is changed; 

13. A formal chai n-of-custody Protocol should be devel oned and 
imulemented. 

Public health o f f i c i a l s  must have confidence in the data they 
receive  from the monitoring system in order t o  make rational  
decisions.  The  c r e d i b i l i t y  of data i s  dependent on a careful system 
of documentation of sample control .  Comprehensive written 
procedures which are consistent  w i t h  accepted practice should be 
developed. The chain-of-custody protocol should 'include sample 
1 abel s , sample seal s , a fi el d 1 ogbook, a chai n-of-cus tody record, 
sample analysis  request sheets ,  and a laboratory logbook. A l l  
samples should be taken and subject  t o  the accepted chain of custody 
protocol. 

2.3 ATMOSPHERIC COMPOSITION AND METEOROLOGICAL MONITORING 

14. A detailed evaluation of Hiqh Efficiency Particulate A i r  ( H E P A )  
f i l t e r  e f f i c iency  should be conducted. 

The small s ize  o f  t h e  plutonium p a r t i c l e ,  about 0.045 microns f o r  
t h e  plutonium found i n  the plenums, i s  on a s ize  range that  t h e  
eff iciency of t h e  HEPA (High Eff iciency Particulate Air) filters i s  
i n  question. These superfine p a r t i c l e s  may ac t  more l i k e  a gas than 
a p a r t i c l e  and pass  through the HEPA f i l ter .  A study into  the 
e f f i c i e n c y  of the HEPA f i l ters  in trapping these part ic les  needs to  
be undertaken. 



1 5 .  Air sarnelers for  rneasurinq a f u l l  s p e c t r u m  of Dart ic le  s i zes  
should be added t o  t h e  monitorina network. 

The panel reviewed four types of monitors: 1 )  T S P ,  2) Rocky Flats  
par t i cu la te  monitors, 3) PM-10, and 4) large p a r t i c l e  samplers. A 
concern o f  the panel has been with the actual s i z e  o f  t h e  par t i c les  
t o  which t h e  plutonium i s  attached, T h e  TSP and Rocky Flats  
par t i cu la te  monitors are designed f o r  par t i c les  of 30 microns or  
l ess  in site. The PM-10 monitors are designed for  10 micron 
parti  cl es or  small er. The effectiveness of exi st ing samplers in 
measuri ng large parti  c l  es containing attached p l  utoni um has been 
questioned. This question cannot be answered ent i re ly  by a soi l  
sampling program since the source o f  these large par t i c les  may be a 
combination o f  resuspension of s o i l  par t i c les  and routine plant 
emissions. The panel recommends that  a large p a r t i c l e  sampler 
program be established t o  determine the extent o f  plutonium 
pathways. Such monitoring may provide important information about 
the pathway of re-entrai ned pl utoni urn. 

The pan,el a1 so recommends that further review of  exi st ing moni tors 
be conducted t o  ascerta in  the i r  abi 1 i t y  to  adequately sample the 
emissions from the plant.  Previous wind tunnel measurements of 
particle sampling e f f i c i e n c i e s  should be used t o  estimate the 
f rac t jon  o f  large p a r t i c l e s  which are  not col lected by the f i l t e r s .  

16. Flow ra tes  throush air d u c t s  s hould be accuratelv determined. 

A s i g n i f i c a n t  portion of plant emissions must pass through a ser ies  
of f i l t e r  plenums and'ducts which then feed into  numerous stacks f o r  
f ina l  re lease  i n t o  the environment. The sampling heads in some of 
these ducts are  placed in  areas where flow through t h e  duct i s  not 
l i k e l y  t o  be laminar. The following actions are recommended t o  b e  
able t o  determine flow rates through these ducts w i t h  an accuracy 
consis tent  with the current s ta te  o f  technology. 

a .  The veloci ty  distribution in each duct a t  the f a c i l i t y  
should be measured immediately upstream of the sampling 
and flow-rating station. 

b. 

C .  

d .  

e .  

Turning vanes or a honeycomb flow straightener in cases 
of extremely non-uniform flow should be ins ta l led .  

A flow-rate fac tor  for  'each of t h e  sampling probes i n  a 
duct should be established based on measured velocity 
dis tr ibut ion.  

Flow-rate corrections f o r  flow meters based on measured 
ve loc i ty  distribution should be established. 

Sensing elements of flow-meters should b e  cleaned and 
recal  i brated. 



. *  

17. 

The 
and 

Eaui ment  for the conti  n u w s  measurement of Volati 1 e Orsani c 
Comoounds (VOC's) s hould be ins ta l led .  

measurement and recording of VOC' s such as carbon tetrachlor ide  
1 , l . l - t r i ch loroethane  as well as oxides o f  nitrogen should be 

done an a continuous basis .  Recent improved methods based on 
el ectron gas chromatography and on chemi 1 umi nescence detection have 
been pub1 i shed by B u h r ,  Fehsenfeld and others. Some additional 
development wil l  be required s ince  turn-key equipment may not 
presently be ava i lab le  f o r  the sampling and analysis .  

18. Meteoroloqical moni torinq research Droierts should be conducted 
a t  the RFP. 

A. The ASCOT (Atmospheri c Studi es i n  Compl ex  Terrai n )  
program should be conducted along the Front Range o f  
Colorado, focused a t  the Rocky Flats  Plant.  

The ASCOT program has been conducted u n d e r  the coordination of 
the Department o f  Energy s ince  the 1970s in order to  develop 
improved understanding o f  meteorological flow and pollutant 
d'lspersion in a complex ter ra in .  Past programs included the 
Geysers area o f  northern Cal i forn ia ,  Brush Creek in Hestern 
Colorado, and t h e  Oak Ridge, Tennessee, area. 

Northeast Colorado along the Front Range offers a unique 
opportunity for ASCOT to  develop an understanding of  
atmospheric flow and dispersion charac ter i s t i cs  aver a 1 arger 
area than in t h e i r  past studies.  The Front Range already 
contains a wide var iety  o f  meteorological observational 
platforms. The$> include: wind prof i le rs ,  the Mile High radar,  
the PROFS surface meteorological network, the Boulder 
Atmospheric . Observing Tower and CHILL radars located a t  
Plattevil le, Stapleton,  and Colorado S ta te  University. 

Conducting the ASCOT program along the Front Range of Colorado 
would s i g n i f i c a n t l y  enhance our understanding of atmospheric 
processes i n  the v i c i n i t y  o f  Rocky F la ts .  I t  a l so  would 
contribute to  the general ASCOT goal of developing an improved 
understandi ng of the meteorology in compl ex te r ra in .  

B. TRAC (Terrai n-Responsi ve Atrnospheri c Code) model 
developments need t o  be continued. The TRAC model 
needs t o  be ver i f i ed  and validated and additional s i t e  
evaluations,  including t r a c e r  s t u d i  e s ,  need t o  b e  
conducted. 



The location of the Rocky Flats Plant in the transition zone 
between the Continental Divide to the west and the plains to 
the east places it in a complex terrain environment. In 
addition, the river and valley configurations on three sides 
(with the mountains to the west) provide for difficult 
modeling. Since most models are  developed for flat terrain and 
then adjusted for  complex terrain, few existing models are 
sui tab1 e f o r  estimati ng ambient concentrations from the 
emissions from Rocky Flats. None of the EPA approved models 
are adequate for use in this complex terrain. With this 
background, the Terrain-Responsive Atmospheric Code (TRAC) was 
developed as a diagnostic modeling tool to be responsive to 
both the topographi c setting and plant requi rements. The model 
was developed to provide emergency response, risk assessment, 
and regulatory analyses; it includes representation of the 
effects of plume rise, surface reflection, terrain, particulate 
settling, dry deposition (gases and particulates), rain-out, 
surface roughness, long-term resuspension, and atmospheric 
stabi 1 i ty. 

The development o f  this model or other meteorologic di spersion 
models would be greatly enhanced with the complimentary ASCOT 
program recommended above. 

19. State -of-the-art Droqnostic local-scal e meteorolosi cal models 
should be amlied. 

In order t o  improve upon the current TRAC model i ng capabi 1 i ties, the 
plant  should take advantage o f  new super work station computer 
capabilities and implement state-of-the-art prognostic local-scale 
meteorological model tng. Resources for in-house development o f  
procedures to  in ser t  meteorological observations into the prognostic 
model should be provided. This would provide for an improved 
combination of modeling and observational capabi 1 i ti e s .  

20. Particulate transDort across RFP boundaries needs to be further 
s tudi ed, 

The objective of this particulate transport study should be t o  
establish migration of small radioactive or toxic particles which 
may have become attached to l a rge  particles. This i s  important in 
relation to  not only meteorological conditions at the plant, but 
a1 so construction and operational activities. 



Essential elements of the research program should include the 
following: 

a.  A comprehensive survey of radioactive materials 
deposited on RFP ground, bui lding and vegetation 
surfaces.  

b. Insta l  1 ation of i soki neti c eo1 i an sand traps for  
co l lec t ion  o f  large p a r t i c l e s  a t  locations along RFP 
boundaries. The USGS Eolian Sand Trap should be 
considered for these measurements. 

C .  

d .  

Insta l  la t ion o f  i soki net i  c eol ian sand traps a t  several 
locations east  and southeast of the RFP property. 

Investigation of resuspension mechani sm around RFP 
buildings by small-scale physical modeling in a 
boundary-1 ayer w i n d  tunnel. Thi s approach offers the 
only method that  reproduces atmospheric flow o v e r  and 
around complex arrays o f  buildings and the associated 
transport o f  part iculates .  Consequently physical 
modeling i s  used extensively t o  establ ish  snow and sand 
deposi ti on on and around bui 1 dings.  

21. State-of-the-art transDort and d i  sDersion meteorolosi cal model 
should be a m l i e d  t o  routine and emersencv t w o  nse needs. 

The current EPA approved models are inadequate t o  characterize 
.di spersion o f  toxi c re1 eases in the area surroundi ng the plant. 
Current computer capability has advanced t o  the point where 
state-of-the-art transport and dispersion models can be run i n  real  
time w i t h  the dispersion model linked t o  the output of the 
prognostic local-scale meteorological model. Val idation of these 
models should be for  s p e c i f i c  times and dates and on a case-by-case 
basis .  Validation should a l so  include ground based data. 

22. Moni tor ins  of hydrosen f luoride should be conducted. 

Rockwell personnel stated that  a l l  of the processes using hydrogen 
fluoride are in closed systems, so loss t o  the atmosphere i s  very 
unlikely. However, the panel believes that  possible leaks and 
hand1 i ng losses ,  however u n l  i k e l y ,  make i t  desi rabl e t o  measure 
hydrogen f luoride,  a t  l e a s t  f o r  a t r i a l  period, t o  s e e  whether 
s igni f i cant  losses occur. I f  measurements are consistent  with 
background concentrations for several months, then monitoring can be 
discontinued. These should be source measurements i n  and around t h e  
processing faci 1 i ty .  



23. A mobile samDlinq van Droqram needs to be irnolemented. 

The purpose o f  the mobile sampling van i s  two-fold. First i t  will 
serve the Rocky F l a t s  Plant and the State o f  Colorado with an 
accident and emergency response capabi 1 i ty to i denti fy and determi ne 
the concentrations o f  hazardous materials. Being able to move an 
on-site measurement van to the scene o f  a spill, fire, or other 
transportation-related or operations-related location wi 1 1  i,mprove 
data-gathering and  i nci dent mi ti gati on. 

The second purpose of the van i s  to provide a mobile platform for 
periodic measurements at locations where fixed moni toring does not 
exist. There is no way to monitor every place in which people live 
and work around the Rocky Flats Plant. Occasional measurements in 
surroundi ng communi ti es can provide reassurance or i denti fy probl  ems 
not detectabl e wi th fixed moni tors I 

The van also could be used on site to monitor the safety of 
restoration efforts at various locations, and be moved downwind when 
rneteorologi cal condi tions change. Thi s type of monitoring wi 1 1  be 
valuable in assuring against the threat of public health impacts 
from disturbance o f  soils or contaminated ground water. 

To make the most effective use of a mobile monitoring system, RFP, 
CDH and EPA should develop criteria for  determining when a mobile 
sampling effort is necessary. 

24. A network o f  rain/snowfall monitors should be installed as a 
research Droiect. 

Particles emitted fmm the facility can be removed by "wash out" 
and/or "rain out" mechanisms. - Rain and snow are effective 
scavengers of large and small particulate matter in the a i r ,  though 
probably not of superfine particles ( l e s s  than 0.01 micron). If 
correctly done, rain/snowfall monitors could provide an independent 
estimate of the emissions from the facility. The most attractive 
type of monitor fo r  this network appears to be the wet/dry acid 
deposition type sampling stations, which would also collect bulk 
deposition samples for this type of analysis. 

Adequate background data from areas unaffected by RFP must be 
obtained in order t o  make a reasonable assessment of  radionuclide 
concentrations attributable t o  the Plant. These data must be 
comprehensive enough to model variability in both time and place  and 
to estimate uncertainty. 

If the data are t o  be analyzed for radionuclides, s p e c i f i c  nuclide 
concentrations should be determined particularly for Pu-239,240. 

Methods of analysis and interpretation of the data should be defined 
before measurements are initiated. 

If, after a period of time, the measurements are consistent with 
background levels o f  radiation the program should be discontinued. 



2.4 GROUND AND SURFACE WATER 
MONITORING 

25. Ground water w e l l s  without comalete doc umentation should be 

Ground water wells dr i l l ed  pr ior  t o  1986 do not have adequate 
construction information. Therefore, the data obtained from these 
wells are  of limited value. I t  i s  recommended t h a t  these wells be 
discontinued from the sampling plan and t h a t  data previously 
obtained from these wells b e  treated separately from new data. 

d e l e t e d  from the samDlinq Dlan. 

2 6 .  Water from the nearest domestic use well down-qradient from the 
plant  should be analvzed for Dlutonium. 

As mentioned previously there are  several sources o f  radiation in 
the environment. Therefore, i t  i s  necessary t o  determine what 
amount, i f  any, of  the radioact ivi ty  found i n  well water from areas 
down-gradient of the plant can be at tr ibuted t o  the  plant i t s e l f .  I t  
i s  essent ia l  that  variation in background radiation leve ls  be 
reported parti  cul arly i f  natural ly occurring radionucl i de s  such as 
urani urn are i ncl uded in the analysi s .  Urani urn concentrations i n 
domestic use wells along the Front Range can vary g r e a t l y ,  with 
l e v e l s  over 100 pCi/L not uncommon. 

27. Water and sediment from Great Western Reservoir and Standlev 
Lake should be analvred f o r  olutonium and other radionuclides. 

Previous studies i ndrcate that  the pl utoni um i s nearly i r revers ib ly  
bonded t o  the sediment. T h i s  should be ver i f ied.  Again, background 
1 eve1 s of these radionucl ides  rhoul d be determined. 

28. Fish samles  should be analvzed f o r  plutonium and concentration 
r a t i o s  develoDed.  

This .  i s  not l i k e l y  t o  be a s igni f i cant  pathway f o r  human exposure: 
however, the perception o f  t h e  r i s k  should be addressed. CDH has 
recent ly  completed an i n i t i a l  study o f  f i sh  samples taken from 
Standley Lake. This study should b e  expanded t o  include samples 
taken  from Great Western Reservoir and additional samples from 
Standley Lake. Additionally, background .information needs t o  be 
obtained for  f i s h  taken from other reservoirs  i n  Colorado. 



2.5 SOIL AND VEGETATION MONITORING ISSUES 

2 9 .  Soi l  samDles should b e  taken to  determine if disturbance will 
increase airborne concentrations of Pol lutants .  

The area  surrounding the plant may undergo various types of 
development. Construction p r o j e c t s ,  such as new roads and 
buildings,  will disturb the s o i l s  in t h i s  area. A so i l  sampling 
program should be conducted t o  determine i f  such disturbances wi 1 1  
increase ai rborne 1 eve1 s o f  pol 1 utants. A soi 1 sampl i n g  program 
should a l s o  be conducted on the plant s i t e  when areas are t o  be 

'di s turbed. 

30. $0 i l  Plutonium isooleths should be more acc urate1 Y drawn. 

The Colorado Department o f  Health may have s u f f i c i e n t  data t o  
construct  these i sop1 eths. Avai 1 ab1 e data should be exami ned before 
addi t ional  sampl i ng i s recommended. Compati b l  e and Val id data from 
the local  governments and other sources should a l so  be used. These 
isopleths may be h e l p f u l  in determining t h e  mechanisms and r a t e  o f  
transport  o f f - s i t e .  In addition,  th i s  type o f  information may be 
helpful w i t h  regard t o  perception of radiation r i s k  from Rocky Flats.  

31. A stat  i s t i c a l l v  valid number of soil sarnales should be anal vted 

ratios. 
I 1 for  Am-241/Pu- 

The v a r i a b i l i t y  in those rat ios  should be quantif ied and 90 percent 
confidence l imits  determined, The current method o f  assuming a 
value of 20 percent of Pu-239, 240 for  Am-241 i s  conservative. The 
calculated rat io  a t  maximum ingrowth o f  Am-241, based on an assumed 
weight percent o f  Pu-241 in weapons grade plutonium of 0.36 percent 
i s  approximately 0.15. The calculated method used by CDH should be 
documented. The determination o f  Am-241 /Pu-239,240 may only need t o  
be done one time. However, in reporting Am-241 concentrations i t  
should be s p e c i f i c a l l y  noted t h a t  the numbers represent maximum 
ingrowth not necessari ly the current concentration. 

32. Radionuclide analysis  o f  foraqe and foodstuffs raised i n  the 
v i c i n i t y  of the plant should be conducted Deriodicallv.  D erhaps 
a t  f i v e  year in terva ls .  

This recommendation i s  not based on any current evidence suggesting 
a threat  t o  human heal th ,  b u t  rather  on the need t o  continue to  
monitor these resources.  The public perception of the r i sk  
associated w i t h  Rocky F l a t s  includes contamination of food and 
water. A s  with other recommendations i t  i s  essent ia l  that  
background radionucl i de information be determi ned for compari son. 


